Bilateral Effects of Excipients on Protein Stability: Preferential Interaction Type of Excipient and Surface Aromatic Hydrophobicity of Protein.
Understanding the mechanism of protein-excipient interaction and illuminating the influencing factors on protein stability are key steps in the rational design of protein formulations. The objective of this study was to assess effects of preferential interaction type of excipient and surface aromatic hydrophobicity of protein on protein solution stability. The preferential interaction between excipient and aromatic hydrophobic area of protein was investigated by solubility and fluorescence studies of amino acid derivatives in excipient solutions. We examined conformational, colloidal and mechanical stabilities of model proteins with different surface aromatic hydrophobicities, including bovine serum albumin (BSA) and ovalbumin (OVA), and then stability data were visualized by three-index empirical phase diagram. The result showed that preferentially excluded excipients (trehalose, sucrose and sorbitol) protected protein conformation against damage, but they could accelerate mechanical stress-induced aggregation. Preferentially bound excipients (propanediol and arginine) suppressed BSA aggregation, but arginine failed to inhibit OVA aggregation, which might be attributed to the disparate conformational perturbing effects of arginine on aromatic hydrophobic regions of BSA and OVA. These findings provided strong evidence that excipient possessed bilateral effects, and its application should be determined on different preferential interaction behaviors of excipients with protein, especially with the aromatic hydrophobic region.